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thefé, who may with to adopt the propofed im- 
proverirents, to conftruét Fire-places of all kinds on 
the principles recommended, without any farther 
affiftance. 

Thofe who may not have leifure to enter into 
thefe {cientific inveftigations, and who, notwith- 
flanding, may with to imitate thefe inventions, will 
find all the information they can want in my next 


Bila. 


An Account of the Kitchen of the House of Inpustry 
at Municn, in its prefent State. 


Tue large circular copper boiler (which is fitu- 
ated in a {mall room adjoining to the great Kit- 
chen) is fitted up in a very complete manner ;—= 
its ¢wooden) cover is cheap, fimple, and durable, 
and anfwers perfectly well for confining the heat ; 
—the fteam tube (or fteam chimney, as I have 
called it) is very ufeful, as it carries off all the 
fleam generated in cooking, and keeps the air 
of the Kitchen dry and wholefome.—To carry off 
the fteam which rifes from the hot foup when it is 
ferved: up, there is a fteam-chimney of wood, (fur- 
nifhed' with a valve,) the opening of which is fitu- 
ated at the higheft part of the Kitchen, To pre- 
vent the cold air from coming down by this paflage 
into the Kitchen, its damper (which is opened ang 
fhut by a cord which goes over a pulley) is, in 
winter, kept conftantly fhut, except juft when it 

is 
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is neceflary to open it for a moment’ to let out the 
fteam. 7 

The only alteration I would make, were I to fit 
up this boiler again, would be to leave openings 
by which the flues might be cleaned occafiomally, 
without lifting the boiler out of its place.—This 
fhould be done in the fire-places of all large boilers. 
This boiler, which is ufed every day, requires to 
have its flues cleaned, and its bottom and fides 
Tcrubbéd with a broom, to free them of foot, once 
iui fix weeks. 

Over againft this boiler is a machine for drying 
potatoes, which has been found to anfwer perfe€tly 
well the end for which it was contrived. Potatoes 
firft moderately boiled, and then fkinned and cut 
into thin flices, and dried in this machine, may be 
kept good for many years. 

The eight iron boilers in the great Kitchen are 
fitted up on good principles; and the oven which 
is heated by the fmoke from the fire-places of two 
of thefe boilers, which oven is deftined for drying 
the wood for the ule of this Kitchen, is deferving 
of attention. 

The wooden covers of thefe eight boilers, and 
the horizontal tubes, conftruéted of wood wound 
round with canvas and painted with oil colours, 
by which the {team is carried off, have been found 
to anfwer very well the purpofes for which they 
were contrived. 
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The Kitchen of the Military Academy at Municu. 


This Kitchen in its prefent ftate is fo perfe& in 
all its parts, that I do not think it capable of any 
confiderable improvement. The roa/ter, which has 
been in daily ufe feven years, is ftill in good con- 
dition, and bids fair to laft twenty years longer.— 
It is large and roomy, and has been found to be 
extremely ufeful. Though the different ‘parts of 
this Kitchen are not diftributed with fo much fym- 
metry as could have been withed, owing to local 
circumftances, yet it is very complete in its various 
details, and all the various procefles of cookery are 
performed in it with little labour, and with a very 
fmall expence indeed of Fuel. Two large boilers 
and three large faucepans, which are fitted up in 
a detached mafs of brick-work in a corner of the 
room, (on the right hand on going into it,) I can 
recommend as perfect models for imitation. In 
fhort, I know of nothing which I could with to alter 
inthis Kitchen.—To fay the truth, it has already 
undergone a fufficient number of changes and 
alterations. 


The Kitchen in the Military Hall or Officers’ Mefs- 
Houfe in the Englifo Garden at Municu. 


This Kitchen is much lefs perfect in its details 
than that juft mentioned.—It was built in the 
fpring of the year 1790, and has fince undergone 

only. 
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only a few trifling alterations. It has three roatt- 
ers, which are made {mall on: purpofe to ferve as 
models for private families; and I have had the 
pleafure to know that they have often been imi- 
tated. 


The Kitchen in the Farm-Houfe in the “rr 
Garden. 


Thijs Kitchen is well-contrived for the ufe for 
which it was defigned, and I can recommend it as 
a very good-model for the Kitchens of Farm- 
houfes, for families confifting of eighteen or twenty 
perfons. One of the boilers, which is deftined for 
warming water for the ufe of the Kitchen and the 
ftables, is in winter heated by the fmoke of a Ger~ 
man ftove which is fituated in an adjoining room,— 
that inhabited by the Overfeer of the farm. 


The great Kitchen of the Inn in the Garden. 


This Kitchen, which is adjoining to the Farm- 
houfe, is contrived almoft for the fole purpofe of 
roafting chickens before an open fire, a kind of 
food of which the Bavarians are extravagantly 
fond. It has three open fire-places, conftructed on 
the principles recommended in my Effay on Chim- 
ney Fire-places, fronting different fides of the 
Kitchen, and all opening into the fame chimney, 
which chimney is built nearly in the middle of the 
room. This Kitchen was built before my roafters 
were come into ufe. 


La The 
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The Jmalt Kitchen belonging to the Inn. 


This Kitchen has nothing belonging to it which 
deferves attention, or which I would recommend 
for imitation. It was originally defigned merely 
for making coffce, chocolate, &c. 

A Kitchen which has lately been fitted up on my 
principles, in the new Hofpital for the infirm 
and helplefs Poor, which is fituated on the height 
called the Ga/teig, on the fide of the river oppofité 
to the town of Munich, is much more interelting, 
and is a good model for imitation. 


The Kitchen of the Hofpital of La Piéta at Verona 


As peculiarly interefting, on account of its con- 
venient form and the perfect fymmetry of its parts. 
The mafs of brick-work in which the boilers are 
fixed occupies the middle of one fide of a large 
high room, which is plaftered and white-wafhed, 
and neatly paved. he covers of the large boilers 
are lifted up by ropes which go over pullies fixed to 
the ceiling of the top of the room; but were I to 
build the Kitchen again, I fhould fubftitute wooden 
covers with fteam-chimnies inftead of them, fuch 
in all refpects as that belonging to the large round 
copper boiler in the Kitchen @f the Houle of In- 
duftry at Munich. When the covers are fo large 
that they cannot conveniently be lifted on and off 
with the hand, they fhould, in my opinion, always 
be 
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be made of wood, and divided into parts, united by 
hinges. When they are defigned for confining the 
fteam entirely, they fhould' be made on a peculiar 
conftruétion, which will hereafter be defcribed. 
The covers for fall boilers, and thofe for fauce- 
pans, fhould always be of tin, and double. 

The grates on which the fires are made under thé 
boilers in the Kitchen of the Hofpital of La Piéta, 
are circular; but they are not hollow, or difhing, 
as that improvement did not occur to me till after 
that Kitchen was finifhed. The fpiral flues under 
the boilers are alfo wanting, .and for the fame rea- 
fon. Inall other refpeéts this Kitchen is, I believe, * 
quite perfect. 


The Kitchen of the Hofpital of La Mifericordia at 
VERONA 


Is conftruéted on the fame principles as that-of 
La Pitta. The only difference between them is in 
the diftribution of the boilers. ‘hat of La Mi- 
Jericordia is built round two fides of the room. 
In many cafes, this manner of difpofing of the 
boilers will be found more convenient than any 
other ; butin all cafes where this method of placing 
them is preferred, care muft be taken to place 
the largeft boilers fartheft from the chimney, and 
the fmaller ones nearer to it, and in regular fuc- 
ceffion as their fizes diminifh. ‘Uhis is neceffary, 
in order that in the mafs of brick-work in which 

" the boilers are fixed, there may be room behind 
L3 "the 
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the faaaller. boilers for the canals which carry off 

the’finoke from the large ones into the chimney. 
This circumftance was attended to in conftruéct- 
ing the fmall Kitchen which I fitted up laft {pring 
in the houfe of Sir John Sinclair, Bart. Prefident 
of the Board of Agriculture, Whitehall, London. 
This Kitchen (which was intended to ferve as a 
model, and is open to the public view at all hours) 
is by no means as perfect as I withed it to be:— 
Having been built during my journey to Ireland,‘ 
feveral miftakes were made by the workmen I em- 
ployed, who, though they have great merit in their 
different lines of bufinefe, had not then had fuffi- 
cient experience in conftructing Kitchens on my 
Principles, to be able to execute fuch a job in my 
abfence without committing fome faults. Thofe 
which were moft effential I correéted ; but my ftay 
in England after my return from Ireland was too 
fhort, and my time too much taken up with other 
matter, to rebuild the Kitchen from the found- 
ation ; which I was very defirous of doing, and 
which, with the permiffion of the Proprietor, I 
fhall certainly do when I come to England again. 
The. greateft fault of the Kitchen is the want of 
dampers to the canals by which the fmoke is car- 
ried off from the clofed fire-places of the boilers 
and faucepans into the chimney. Thefe dampers 
fliould never be omitted in any fire-place, however 
fall. They are neceflary even in fire-places for 
the fmalleft faycepans, and no large boiler fhould 
PR”any account be without one, Some Experi. 
ments 
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ments I-have lately made (fince my return to Ba- 
varia) have fhewed me how very neceffary thefe 
dampers are; and confider it as my duty to the 
Public to lofe no time in recommending the gene- 
ral ufe of them. The flattering attention which 
has been paid by the Public to the various im- 
provements I have taken the liberty to propofe, not 
only demands my warmeft gratitude, but lays me 
under an indifpenfable obligation to exert myfelf 
to the utmoft to deferve their efteem, and to merit 
the diftinguifhed marks of their confidence with 
which on io many occafions L have been honoured.” 

But to return to the Kitchen in the houfe of 
Sir John Sinclair (the place where the meetings of 
the Board of Agriculture are held, and where of 
courfe there is a great concourfe of ingenious men 
from all parts of the kingdom,—of men zealous 
for. the progrefs of ufeful improvements). As 
the room is very finall, it was not poffible to do 
more in it than juft to fit up a few {mall boilers 
and faucepans, and one middling-fized roafter, 
fuch as might ferve for a fmall family ; which lait 
is a machine fo very ufeful that I cannot help flat- 
tering qyfelf that jt will foon come into general 
ufe. The faving sof*Fuel which it occafions is 
almoft incredible, and the meat roafted in it is re- 
markably well-tafted and high-flavoured, 

One of thefe roafters, on a large fcale, was put 
up, under my direétion, in the Kitchen of the 
Foundling Hofpital in London; -and though I 
could not ftay in England to fee it finithed, I have 
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had, the fatisfaction to learn, fince my arrival at 
Munich, from my friend Mr. Bernard, (who is 
Treafurer to the Hofpital,) that it has anfwered 
even beyong,,his expectations. He informs me, 
‘that when 112Ibs. of beef are roafted in it at once, 
the expence for Fuel amounts to no more than 
Sour pence fterling; and this when the coals are 
reckoned at an uncommonly high price, namely, 
at 1s, 4d. the bufhel. 

In the roafter belonging to the Kitchen of the 
Military Academy at Munich, I caufed 100 lbs. 
Bavarian weight (equal to 123.84 lbs. Avoirdupois) 
of veal, in fix large picces, to be roafted at once, as 
an Experiment ; the Fuel confumed was 33 Ibs. Ba- 
varian weight of dry pine-wood, (equal to 40.86 lbs. 
Avoirdupois,) which (at 4} florins the clafter, 
weighing 2967 lbs. Bavarian weight) coft 3 creut- 
zers, or about one penny fterling. 

This Experiment was made in the year 1792. 
Happening to mention the refult of it in a large 
company in London, foon after my arrival there in 
the autumn of the year 1795, I had the mortifica- 
tion to perceive very plainly by the countenances 
of my hearers how dangerous it is to promulgate 
very extraordinary truths, I afterwards grew more 
cautious, and fhould not now have ventured to 
publith this account, had not the refults of Expe- 
riments equally furprifing, which have been 
made with the roafter in the Kitchen of the 
Foundling Hofpital, been made known to the 
Public. 

Not 
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Not only the roafter, but the boilers alfo which 
have been put up under my direGtion in the Kitchen 
of the Founpiine Hosprray, have been found 
to anfwer very well; and I am informed’ that fe- 
veral other great Hofpitals are about to imitate 
them. As I left London before the Kitchen of the 
Foundling Hofpital was entirely finifhed, I do not 
know whether there are dampers to the canals by 
which the fmoke goes off from the fire-places of 
the boilers, and from that of the roafter, to ‘the 
chimney. If there are not, I .could wih they 
might ftill be added ; and I would ftrongly recom-. 
mend it to thofe who may be engaged in conftru@- 
ing Kitchen fire-places on my principles, never to 
omit them. 

Oval grates of caft iron, in the form of a difh, 
fuch as I have defcribed in the foregoing Chapters 
of this Effay, were tried in the Kitchen of the 
Foundling Hofpital ; but the heat was found to be 
fo intenfe that they were foon melted and deftroy- 
ed; and we were obliged to have recourfe to com- 
mon flat grates, compofed of ftrong bars of caft 
iron. Perhaps the heat generated in the combuf- 
tion of pit-coal is fo intenfe, when completely con- 
fined, (as it ought always to be in clofed fire-places,) 
that it will not be poflible, where eoals are ufed as 
Fuel, to ufe the hollow difhing grates I hawe in- 
troduced in the public Kitchens at Munich, and 
which have been defcribed and recommended in 
this Effay, 


Since 
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Sinot my return to Bavaria, I have made feveral _ 
Experiments with grates compofed of common 
ibtitks, placed edgewife, and I find that they an- 
fwer for that ufe full as well, if not better, than 
iron bars. By making bricks cn purpofe for this 
ufe, of proper forms and dimenfions, and compofed 
of the beft clay mixed with broken crucibles beaten 
to a coarfe powder, Kitchen fire-places might be 
fitted up with them, which would be both cheap 
and durable, and as perfect in all other refpects as 
any that could poflibly be made, even were the 
moft coftly materials to be ufed in their con- 
ftrudtion. 

To diminifh ftill farther the expencesattending 
the conftruétion of clofed Kitchen fire-places de- 
figned for the ufe of poor families, the opening by 
which Fuel is introduced might be clofed with a 
brick, or with a flat ftone;—another brick, or 
ftone, might be made to ferve at the fame time as 
a regifter and a door to the afh-pit, and a third as 
a damper to the chimney or canal for carrying off 
the fmoke from the fire-place. 

’ Tilately had an opportunity of fitting up a Kit- 
chen on thefe principles, in the conitruétion of 
which there was not a particle of iron ufed, or of 
any other metal, except for the boiler. On the 
appréach of the French army under General Mo- 
reau in Auguft laft, the Bavarian troops being 
affembled at Munich (under my command) for the 
flefence of the capital, the town was fo full of fol- 
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diers, that feveral regiments were obliged to' Be 
quartered in public buildings, and encamped on 
the ramparts, where they had no conveniericies for 
cooking. For the accommodation of a part-of 
them, four large oblong fquare boilers, compofed 
of very thin fheet coppers well tinned, were fitted 
up in a mafs of brick-work in the form of a crofs} 
each boiler with itgafeparate fireplace, communi 
cating by double canals, furnifhed with dampers, 
‘with one common chimney, which ftands in the 
centre of the crofs. The dampers are thin flat 
tiles; the grates on which the Fuel is burned ate 
compofed of common bricks, placed edgewife ;— 
and the paffages leading to the fire-place, and to 
the afh-pit, are clofed by bricks which are made ta 
flide in grooves. 

Under the bottom of each boiler, which is quite 
flat, there are three flues, in the direétion of its 
length; that in the middle, which is as wide as both 
the others, being occupied by the burning Fuel. 
The opening by which the Fuel is introduced is at 
the end of the boiler farthe/t from the chininey ;- and 
the flame running along the middle flue to the end 
of it, divides there, and returning in the two fide 
flues to the hither.end of the boiler, there rifes up 
into two other flues, in which it paffes along the 
outfide of the boiler into the chimney. The hoilerg 
are furnifhed with wooden covers divided into twa 
equal parts, united by hinges. In order that the 
four boilers may be tranfported with greater fa: 
cility from place to place, (from one camp to an- 
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other for inftance,) they are not all precifely of the 
fate fize, but one is fo much lefs than the other, 
that they may be packed one in the other. The 
largeft of them, which contains the three others, 
‘is packed in a wooden cheft, which is made juft 
large enough to receive it. In the fmalleft may be 
packed a circular tent, fufficiently large to cover 
them all. In the middle of thie tent there muft be 
a hole through which the chimney muft pafs. 
The four boilers, together with the tent, and alf 
the apparatus and utenfils neceflary for a Kitchen 
on this conftruétion for a regiment confifting of 
1000 men, might eafily be tranfported from place 
to place on an Irifh car drawn by a fingle horfe. 

I have been the more particular in my account 
of this portable Kitchen, as I think it would be 
found very ufeful for troops incamp. The Right 
Honourable Mr. Thomas Pelham made a tial of 
one of them Jaft fummer for his regiment, (the 
Suffex militia,) and found it to be very ufeful. The 
faving of Fuel-was very confiderable indeed ; and 
the faving of trouble in cooking not lefs important. 
The firft Experiment we made together in a fingle 
boiler, fitted up for the purpofe in the open air, in 
the middle of the court-yard of Lord Pelham’s 
houfe in London. 

T ought perhaps to have referved what I have 
here faid on the fubjeét of thefe Military portable 
Kitchens for my next Effay, where it would more 
naturally have found its place; but being per- 
fuaded of the great advantages that may be de- 

rived 
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rived from them, I am unwilling to lofe a moment 
in recommending them to the: attention of thofe 
who have it in their power to bring them into ufe. 

Thofe who wifh to know more about them may, 
Iam confident, procure every information they cart 
defire refpecting them, by applying to Mr. Pél- 
ham, or to any of the Officers of the Suffex mi- 
litia who were in camp with the regiment laft fum- 
mer. 

There. is one more invention for the ufe of ar- 
mies in the field, which I wifh to recommend, and 
that is a portable boiler of a light and cheap con- 
ftru@tion, in which vi€tuals may be cooked on @ 
march. There are fo many occafions when it 
would be very defirable to be able to give foldiers, 
haraffed and fatigued with fevese fervice, a warm 
meal, when itis impoflible to ftop to:light fires and 
boil the pot, that I cannot help flattering myfelf 
that a contrivance, by which the pot actually boiling 
may be made to keep pace with the troops as they 
advance, will be an acceptable prefent to every hn- 
mane officer and wife and prudent general. Many 
a battle has undoubtedly been loft for the want of 
a good comfortable meal of warm victuals to re- 
cruit the ftrength and raife the fpirits of troops 
fainting with hunger and exceffive fatigue. 

But to return from this digreflion.—The form 
of the two principal boilers in the Kitchen of the 
Founpiinc Hosprras. is that of an oblong 
Aquare; that form, which on feveral accounts I 
have reafon to think preferable to all others for large 

boilers, 
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a ‘but efpecially on account of the facility of 
ig them up with {quare bricks, and of cleaning 
‘their flues, I firft introduced in Ireland in feveral 
fire-places defigned for different ufes, which I fit- 
ted up as models, in Dublin, during the vifit I 
made laft fpring to that country on the invitation 
of my friend Mr. Secretary Pelham. 

The firft of thefe oblong fquare boilers is that 
which is fitted up in the court-yard of the Linen- 
hall at Dublin, as @ madel for bleachers : Itis 8 feet ° 
wide, 10 feet long, and 2 feet deep; and it is fur- 
nifhed with ‘a wooden cover, which fhutting down 
in a groove in which there isa fmall quantity of 
water, the fteam is by thefe means confined in the 
boiler. This cover is moveable on its hinges, 
which are placed.at the end of the boiler fartheft 
from the door of the fire-place ; and it is ozcafion- 
ally lifted up by means of a rope, which goes over 
@ compound pully which is fixed over the boiler 
wt the top or ceiling of the room. 

Under this Boiler there are five flues which run 
in the direction of its length, and are arranged and 
conftrutted in the fame raanner as the flues of the 
mew Brewhoufe boiler which I lately fitted up at 
Munich.—(See Fig. 21, Plate V.)\—There are no 
flues round the outfide of this boiler; but the 
brick walls by which they are defended from the 
sold air are double, and the fpace between them is 
filled with charcoal duft. 

’ The Fuel burns at the hither end of the middle 
Hue; in an. oval difh-grate; and the flame running 
-along 
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along in this flue under the middle. of the boiler to 
the farther end of ‘it, there divides, and returns in 
the two adjoining flues :—It then turns to the right 
and left, and going back again in the two outfide 
flues to the farther end of the boiler, goes out 
from under it, there, in two canals, which floping 
upwards conduét it to the flues of a /econd boiler of 
equal dimenfions with the firft, where it circulates, 
and warms the water which is defigned for refilling 
the firft boiler. 

As thefe boilers are made of exceedingly thin 
fheet-copper, and thin boilers are ftronger to refit 
the effets of the Fire, and confequently more 
durable, than very thick ones, they both together 
coft much lefs than one fingle boiler on the com- 
mon conftruétion ; and Mr. Duffin, Secretary to 
the Linen-board, who is a very active, intelligent 
man, and is himfelf engaged. in a large concern in 
the bleaching bufinefs, fhowed me a computation 
founded on actual Experiments which he himfelf 
made with this new boiler, by which he proved 
that the faving of Fuel which will refult from the 
general introduction of thefe boilers in the bleach- 
ing trade throughout Ireland will amount to at 
leaft fifty thoufand pounds fterling a-year. 

Ina Launpry which I fitted up in the houfe 
belonging to the Dublin Society, (and which is de- 
figned to ferve as a model for laundries for private 
gentlemen’s families,) there are alfo two oblong: 

_ Iquare boilers, the one heated by the Fire, and the 
other by the fmoke; and this fmoke, after having 
circulated 
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circplated. in the flues under the fecond boiler, 
pales. through a long flue, (conftruéted like hot- 
houfe flues,) which goes round two fides of the dry- 
ing-room, (which is adjoining to the wa/bing-room,) 
and then paffing through the wall of the drying- 
room into the ironing-room, it goes off into an 
open chimney. As the bottom of the fecond 
boiler lies on alevel with the top of the firft, the 
warm watgr runs out of the fecond to refill the 
firft, by a tube furnithed with a brafs cock, which 
greatly facilicates the filling of the principal boiler. 
The wooden covers of thefe boilers, which are 
double and moveable on hinges, are fhut down in 
grooves in which there is water, and the fteam 
being by thefe means confined, is forced to pafs off 
by a wooden tube ftanding on a part of the cover 
which is faftened down to the boiler with hooks, 
carries the fteam upwards to the height of feven or 
eight feet, where it goes off laterally by another 
(horizontal) wooden tube, through the wall into 
the diying-room. As foon as this horizontal 
wodden tube has paffed through the wall into the” 
drying-room, it ends in a copper tube, about 
3 inches in diameter, which, lying nearly in a ho- 
rizontal pofition, conducts the fteam through the 
middle of the drying-room in the direétion of its 
length, and through a hole in a window at the end 
of the room into the open air. 
‘The fteam in pafling through the drying-room in 
a. metallic tube, (which is a good conductor of 
heat,) gives off its heat through the fides of the 
tube 
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tube to the air of the room, and the water which 
is condenfed runs off through the tube. By floping 
the tube upwards, inftead of downwards, as by’ac- 
cident it was floped, the condenfed water, which is 
always nearly boiling hot, when it is condenfed, 
might be made to return into the boiler, which 
would be attended with a faving of heat, and confe« 
quently of Fuel. 5 

The furnace for heating the irons ufed in fmooth- 
ing the Jinen, (or ironing, as it is called,) is a kind 
of oven built of bricks and mortar, the bottom of 
which is a fhallow pan of caft iron, 18 inches fquare 
and about 3 inches deep, which is nearly filled 
with fine fand. The Fire being made under this 
pan in a clofed fire-place, as the fand defends the 
upper furface of the pan from the cold air of the 
atmofphere, the pan is commionly red-hot, and the 
irons, being fhoved down through the fand and 
placed in contaé with this plate of red-hot metal, 
are heated in a very fhort time, and at a {mall ex- 
pence of Fuel. ‘ 

This contrivance might be ufed with great fuccefs 
for covering the 4ot plates on which fauce-pans are 
made to boil in many private Kitchens. 

This ftove, or oven, for heating the fmoothing+ 
irons, projets into the drying-room, but the door 
by which the irons are introduced, as well as that 
leading to the fire-place, and that leading to the 
afh-pit, all open into the ironing-room. 

The fmoke goes off through the drying-toom in 
an iron tube, and ailifts in warming the room ang 
in drying the linen. 
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igheoit; wiay fometimeshe: neceffary to heat the 
@zyig-toom when neither ‘the wath-houfe’ boilers 
jnor' the ftove fér heating the fmoothing-irons are 
heated, provifion is made for that, by conftruéting 
a fmall clofed fire-place, defigned merely for that 
purpofe, which opens into the fue, by which the 
fmoke from the boilers is carried round the dry- 
ing-room. This fire-place (which is never ufed 
but when it is wanted for drying the linen) is fitu- 
dted juft without the drying- room, unfer the 
end of the flue where it joins the fecond boiler— 
The opening at the top of its fire-place, by which 
the flame of the burning Fuel enters the under 
part of the flue, is kept clofed by a fliding plate of 
iron, or damper, when this fire-place is not ufed; 
and when it is ufed, the door which clofes the 
opening into the fire-place of the firft or principal 
boiler, and the regilter 3 in its ath-pit door, are kept 
fhut. : 

That the top of the principal boiler might not 
be too high above the pavement of the wafh-houfe 
for the laundrefles to work in the boiler without 
beirig obliged to go up fteps or ftairs, the grate and 
the bottom of the flues under the boiler are nearly 
ona level with the pavement, and the ath-pit is 
funk into the ground ; and to render the approach 
igo the opening into the fire-place more convenient 
in introducing the Fuel and lighting and manag- 
ing the Fire, there is an area before the fire- “Place, 
"bout 3 feet {quare and 2 feet deep, funk in the 
ground, and wailed up on its fides, into which 
there is a defcent by fteps. In two of the fides of 
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thefé vertical walls (thofe‘on. the’right and left 
when you ftand fronting the fi ): there: are 
vaults for containing Fuel, which “extend -feveral 
feet under the pavement: The fteps which. de- 
feend into this area are on the fide of it, oppofite 
the fire-place. 

Areas of this kind are very neceffary for all fire+ 
places for large boilers, otherwife the top-of the 
Doiler will neceffarily be raifed too high above the 
level of the pavement to be approached with fac. 
lity and convenience,” Steps may be made, it is 
true, for approaching boilers which are placed 
higher; but thtefe are always inconvenient, and 
take up more room, and coft more than the execu- 
tion of the plan here’ propofed for rendering them 
unneceffary. 

The areas before the fire-place door of the large 
Boilers in the Kitchen of the Foundling Hofpital 
are occafiunally clofed by trap-doors. As often as 
this is done there muft be a number of {mall holes 
bored in the door to permit the air neceflary for 
feeding the Fire to defcend into the afh-pit ;..and 
when the bottom of the paffage leading into the 
fire-place happens to lie above the level of the up- 
per furface of this trap-door, the part of the door 
immediately under this opening fhould, to prevent 
Accidents from live coals which may oceafionally 
fall out of the fire-place, be covered with a thin 
plate of theet-iton. : 

When large ‘boilers are fitted up in fituations 
where it is not poffible to fink an area in front of 
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he fireplace, the mafs of brickework in which 
the boiler is iet, muft be raifed, and iteps muft be 
made to approach it. When this is done, the ups 
per ftep fhould be made very wide, (at lealt two 
feet,) in order that there may be room’to ftand and 
work in the boiler; and for ftiil greater conve- 
nience, the fteps fhould be continued round three 
fides of the boiler, when the boiler ftands in a de- 
tached mafs of brick-work. The bottom of the 
door of the fire-place fhould, if poflible, be above 
the upper flat furface of the upper ftep ; and to pre- 
ferve the fymmetry of the whole, the afh-pit door 
may be in the front of the upper ftep, and the paff- 
age into the afh-pit (which will be long cf courfe) 
may deftend in a gentle flope. In this manner the 
Kitchen of the Hofpital of /a Piéta at Verona was 
conftructéd. 

No inconvenience whatever attends the increafe 
of the length of the paflage into the afh-pit, except 
it be that very trifling one,—(which furely does not 
deferve to be mentioned,)—the increafe of labour 
attending the removal of the afhes; but the incon- 
venience would be very confiderable which would 
unavoidably attend the difcontinuation, or breaking 
off, of the fteps round the hither end, or front of 
the boiler, which would be neceffary in order to be 
able to place the ath-pit door diredtly under the fire- 
place door, and to make a way to approach it. 

The flues under the principal boiler of the Laun- 
dry in the Houfe of the Dublin Society, are not con- 
trived fo as to divide the flame and caufe it to cir- 
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culate in fo currents ; they run from -fide to fide 
under it: the door of the fire-place’ is not in the 
middle, but on one fide of the boijer, and. near one 
end ofit. The flame pafling and returning (under 
the boiler) twice from its front to its oppofite fide, 
goes off at its end (that fartheft from the fire- 
place) into a canal furnifhed with a damper, which 
canal, rifing upward at an angle of about 45 de- 
grees, leads to the flues under the fecond boiler. 
The battom of the flues of the principal boiler are 
jut on a level with the pavement of the wafh-houfe; 
and, in order that they may eafily be cleaned out, 
and the bottom of the boiler fcrubbed with: a 
broom to free it from foot, the ends of the flues 
are, in building the firé-place, left open, and after- 
wards, when the boiler is fet, they are @lofed by 
temporary (double) walls of dry bricks. To make 
thefe walls tight, the joinings of the bricks afe 
plaftered on the outfide with moift clay. 

The fides of the boilers are defended from the 
cold air by thin walls of bricks covered with wainf- 
cot, and by filling the fpace between thele walls and 
the boiler with pounded charcoal. Were I to fit 
up thefe boilers again, I fhould leave this {pace 
void, or filled merely with air, forming feveral 
{mall openings below, through which the flame and 
hat vapour from the flues might afcend and fur- 
round the boiler. In the large boilgr fitted up in 
the Linen-hall as a model for bleachers, this altera- 
tion is alfo neceffary to render it complete ; and as 
it might be made in a few hours, and’almoft with- 
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‘out, aay -expence,. I cannot help exprefling a with 
thatdt might fill be done, 

“The ardent-geal for the profperity of his coun- 
tfy, and indefatigable attention to every thing that 
tends.to promote ufeful improvement, which fo 
eminently diftinguifh that enlightened patriot and 
moft refpeétable ftatefman, to whom the manufac- 
tures and commerce of Ireland, and the linen-trade 
in particular, are fo much indebted, encourage me 
to hope that he will take pleafure in giving his af- 
fiftance to render the models for improving fire- 
places and faving Fuel, whiclt.I have had the fatif- 
faction of leaving in‘Ireland, as free from faults as 
they can poffibly be made. 

‘Though my ftay in Ireland was too fhort to con- 
Mtruc&t models of all the improvements I wifhed to 
have introduced in that delightful and moft inte- 
refting ifland, yet the liberality with which my va- 
tious propofals were received, and the generous 
affiftance I met with from all quarters, enabled me 
to do more in two months than I probably fhould 
have been able to haye effected in as many years in 
Some other older countries, where the progrefs of 
wealth and of refinements haye rendered it ex- 
tremely difficult to get people to attend to ufeful 
improvements, 

‘I wifhed much to have been able to have fitted 
up the great Kitchen in the Houfe of Induftry at 
Dublin, as the expence of Fuel is very confiderable 
in that extenfive eftablifhment, where more than 
509 perfons are fed daily, at an average; but nat 
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having time to. finith fo confiderable an undertake 
ing, I thought it mof prudent not to begin it. I 
fitted up one large boiler as a mod@ at ane.end of 
one of the working-halls; but this was .defigned 
principally to fhow how a large hall might be 
heated from a Kitchen fire-place, and from the very 
fame Fire which is ufed for cooking*. The 
fmoke from the fireplace is carried along hoti- 
zontally on one fide of the hall from one end of it 
co the other; and the boiler being clofed by a co- 
ver which is fteam-tight, the fteam from the boiler 
is alfo forced along from one end of the hall to the 
other, in an horizontal leaden pipe, which runs pa- 
rallel to the flue occupied by the finoke, and lies 
immediately over it- In warm weather; when the 
hall does not require to be heated, the fmeke and 
fleam go off immediately into the atmofphere by a 
chimney adjoining to the fire-place, without pafling 
through the hall. 

To be able to equalize the heat in the hall,-— 
(which is very long and narrow,)—or to render it 
as warm at the end of it which is fartheft from the 
fire-place, as at that next the Fire, I directed cloth. 
ing for the fteam tube of warm blanketing to be 
made in lengths of three or four feet, to be occa- 
fionally put round it and faftened by buttons. 

By clothing or covering the fteam tube more 
or lefs, as may be found neceflary in thofe parts of 
the hall where the heat is greateft, the fteam being 

* This contcivance might eafily be applied to the heating of hot- 
oufes, even though the hot-houfe fhould happen to be fituated at @ 
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by-this covering prevented from giving off its heat 
tothe air through the tube, will go on farther and 
warm thofe parts of the hall which otherwife would 
be not fufficiently heated. The fteam tube, which 
is conftru€ted of very thin fheet-lead, is about 4 
inches in diameter, and inftead of being laid ex- 
aly in a horizontal pofition, flopes a little up- 
wards, juft fo much that the water which refults 
from the condenfation of the fteam may return into 
the boiler *. 

The horizontal flue through which the fmoke 
paffes is a round tube of fheet-iron, about 7 inches 
in diameter, divided, for the facility of cleaning it, 
in lengths of 12 or 15 feet, fixed nearly horizon- 
tally at different heights from the floor, or, in an 
interrupted line, in hollow pilafters or fquare co- 
lumns of brick-work. A common hot-houfe flue, 
conftruéted of bricks and mortar, would have an- 


© I contrived a fire-place for heating one of the principal churches in 
Dublin on thefe principles with team (but without making ufe of the 
{moke) ; and I promifed to givea plan (which, I am afhamed to fay, 
‘I have not yet been able to finith) for heating the fuperb new building 
déftined for the meeting of the Irith Houle of Commons. 

One of the two chimney fire-places, which I fitted up in the hallin 
which the meetings of the Royal Irith Academy are held, will, I ima- 
gine, be found to anfwer very well for heating high rooms and large 
halls in private houfes. In this fire-place I have endeavoured, and T 
believe fuccefsfully, to unite the advantages of an open fire with thofe 
of aGerman fiove. The grate ufed in fitting up this fire-place, and 
which is of caft iron, and far from being unelegapt in its form, and 
which cot only foorn filling: and fixpence ferling, ix decidedly the bett 
adapted for open chimney fire-places, where coals are ufed as Fuel, of 
any I have yet feen, By a letter I lately received from a friend in 
Ireland, 1 bad the fatisfadtion to learn that thefe grates are coming 
very fast into general ufe in that country. 
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fwered equally well for warming the hall, ‘but would 
have taken up too much room, which is the only 
reafon it was not preferred to thefe iron tubes, 

In conftruéting the boiler, (which is of thin 
fheet-iron,) I made an Experiment which fucceeded 
even beyond my expeétation. The flues under the 
boiler—(and there are none round it)—are projetr 
tions from the bottom of the boiler ;—they: are 
hollow walls of fheet-iron, about g inches high, and 
an inch and three quarters thick, into which the 
liquid- in the boiler defcends, and which in fa& 
conftitute a part of the boiler. By this contrivanee 
the flame is furrounded on all fides, except at the 
bottom of the flues, (where the heat has little or no 
tendency to pafs,) by the liquid which is heated, 
and the fire-place is mercly a flat mafs of brick. 
work, The grate is even with the upper furface of 
this mafg of brick-work, and the afh-pit is the only 
cavity in it. 

In conftruéting the boiler, provifion was made, 
by omitting or interrupting the hollow walls or dir 
yifions of the flues, in the proper places, to leave 
room for introducing the Fuel,—for the pailage of 
the flame from one flue to another,—and from the 
laft flue into the canal by which the fmoke goes off 
into the chimney, or into the iron tubes by which 
the hall is occafionally warmed. 

One principal obje& which I had in view in this 
Experiment was to fee if I could not contrive a 
boiler, which, being fufpended under a waggon or 
other wheel carriage, might ferve for cooking for 
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Seeeps*ah-2 march; or which, being merely fet 
sdown-on the ground, a fire might be immediately 
Kindled under it. 

‘"Thofe who will take the trouble to examine the 
boiler in queftion, will find that the principle on 
which it‘is-conftructed may eafily be applied to the 
objets here mentioned. But it is not merely for 
portable boilers that this conftru@tion would be 
found ufeful ; } am convinced that it would be very 
advantageous for the boilers ot fteam-engines,— 
for diftilleries,—and for various other purpofes. 
As‘the efcape of heat into the brick-work is almoft 
‘entirely prevented, and as the furface of the boiler 
‘on which the heat is made to aét is greatly increafed 
by means of the hollow walls, the liquid in the 
oiler is heated in a very fhort time, and with a 
fal! quantity of Fuel. 

There is ftill another advantage attending this 
conftruction, which renders it ‘highly deferving 
the attention of diftillers. By making the tops of 
the flues arched inftead of flat, (which may eafily 
he done, and which is aétually done in the boiler 
in queftion,) or in the form of the roof of a houfe, 
a3 the hotteft part of the flame will of courfe always 
occupy the upper part of the flues, and as the 
thick or vifcous part of the liquor in the boiler, that 
which is in moft danger of being burned to the 
bottom of the boiler, and giving a bad tafte to the 

‘it which cames over, cannot well lie on the 
convex or floping furface of thefe flues, there will 
be 
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be lefs dariger of an accident which diftiters' have’ 
hitherto found it extremely difficult to prevent. .< 
In conftruéting boilers on ‘thefe principles for 
diftillers, it will probably be found necelfary-to:in- 
creafe very much the thicknefs of the hollow wails, 
of the flues; and perhaps to make them even deeper: 
than the level of the bottom of the flues, in order. 
more effeétually to prevent the thick matter whigh’ 
will naturally fettle in thofe cavities from heing a 
pofed to too great a heat. ext 
A fimilar advantage will attend large boilers con 
ftructed on thefe principles for making thick foups 
for hofpitals; thefe foups being very apt to bura 
to the bottoms of the boilers in which they: ace 
pared. 
i made another Experiment in the Houfe of 
Induftry in Dublin, which I withed much to have 
had time to have profecuted farther. Finding that 
the expence for wheaten bread for the Houfe was 
very great, (amounting, in the year 1795, to no 
Jefs than 38411. flerling,) I faw that a very com 
fiderable faving might be made by furnifbing-thefe 
who were fed at the public expence with oaten 
cakes, (a kind of bread to which they had always 
been ufed,) inftead of rendering them dainty and 
Spoiling them by giving them the belt. wheaten 
bread that could be procured, as 1 found had;hi- 
therto been done. But to be able to furnifh oatep 
cakes in fufficient quantities to feed 1500 perfons, 
Jome more convenient method of baking them than 
that commonly prattifed was neceffary, and one in 
which 
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whith the expence of Fuel might be. greatly 
‘effoned. 


i. “With:a view to facilitate this important change 
in the mode of feeding the numerous objects of 
charity, and of correétion, who were fhut up toge- 
ther within the walls of that extenfive eftablith- 
ment, I conftruéted what I would call a Perpetual 
Oven, 

In the centre of a circular, or rather cylindrical 
mafs of brick-work, about eignt feet in diameter, 
which occupies the middle of a large room on the 
ground floor, I conftru@ed a fmall circular 
clofed fire-place far burning either wood, peat, 
‘turf, or coals. The diameter of the fire-place is 
about eleven inches, the grate being placed about 
ten inches above the floor, and the top of the fire- 
place is contracted to about four inches. Immedi- 
ately above this narrow throat, fix feparate canals 
(each furnifhed with a damper, by means of which 
its opening can be contracted more or lefs, or ene 
tirely clofed) go off horizontally, by which the 
flame is conducted into fix feparate fets of flues, 
under fix large plates of caft iron, which form the 
bottoms of fix ovens on the fame level, and joining 
each other by their fides, which are concealed in 
the cylindrical mafs of the brick-work. Each of 
thefe plates of caft iron being in the form of an 
equilateral triangle, they all unite in the centre of 
the cylindrical ‘mafs of brick-work, confequently 
the two fides of each unite ina point at the bottom 
of it, forming an angle of fixty degrees. 
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The flame, after circulating under the'bottotns! 
of thefe Ovens, rifes up in two canals concealed in 
che front wall of each Oven, and fituated on the 
tight and left of its mouth, and after circulating 
again in fimilar flues on the upper flat furface of 
another triangular plate of caft iron which forma 
the top of the Oven, goes off upwards by a canst 
furnifhed with.a damper into a hollow place, fitu« 
ated on the top of the cylindrical mafs of the brick« 
work, from which it pafles off in a horizontal iron 
tube, about feven inches in diameter, fufpended 
near the ceiling of the room, into a chimney fitu- 
ated on one fide of the room. 

Thefe fix Ovens, which are contiguous to each 
other in this mafs of brick-work, are united by 
their fides by thin walls made of tiles about 14 
inches thick, and 10 inches fquare, placed edge 
wife, and each Oven having its feparate-canal, furs 
nifhed with a regifter communicating with the 
fire-place, any one or more of them may be heated 
without heating the others, or the heat may be 
turned off from one of them to the other in conti+ 
nual fucceffion; and, by managing matters pros 
perly, the procefs of baking may be wninterrupted. 
As foon as the bread is drawn out of one of the 
Ovens, the Fire may immediately be turned under 
it to heat it again, while that from under which the 
Fire is taken is filled with unbaked loaves, and 
clofed up. 

A principal gbje&t which I had in view in con- 
ftrudting this Oven was to prevent the great lofé of 
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Iemtowhich is occafioned in large Ovens, by keeps 
ing ithe mouth of the Oven-open for fo confider- 
able a length of time as is neceflary for putting in 
and drawing out the bread. As ane of thefe finalt 
Qvens contains only five large loaves, or cakes, it 
may be charged, or the bread when baked may: be 
drawn, in a moment; and, during this time, the 
other five Ovens are kept clofed, and confequently 
are not lofing heat; one of them is heating, while 
the other four are filled with bread in oifferent ftages 
of the procefs of baking. 

» When I conftruéted this Oven, though I had 
no doubt of its being perfectly well calculated for’ 
the ufe for which it was principally defigned,— 
baking oaten cakes, which are commonly baked on 
heated iron plates,—yet I was by no means fure it 
would anfwer for baking common bread in large 
thick loaves. I had not made the Experiment. 
And though I could not conceive that any thing 
imore could be neceffary in the procefs of baking 
than heat,—and here I was abfolutely mafter of 
every degree of it that could poflibly be wanted, and 
could even regulate the fucceffion of different des 
grees of it at pleafure,—I thought it probable that 
fome particular management might be required in 
baking bread in thefe metallic ovens, a knowledge 
of which could only be acquired by experience. 

What ferved to ftrengthen thefe fufpicions was a 
difcovery which had accidentally been made by the 
cook of the Military Academy. In the courfe of 
his’ experiments, he found that my Roatter is ad- 
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mirably well calculated for baking pies, puddings,” 
and paftry of all kinds ;—provided however that 
the Fire be managed in a certain way ;~for when 
the Fire is managed in the fame manner in which 
it ought to be managed in roafting meat, pies and 
paftry will abfolutely be fpoiled. After repeated 
failures and difappointments, and after having loft 
all hopes of ever being able to fucceed in-his at- 
tempts, the’ cook (by mere accident, as he affured 
me) difcovered the important fecret ;and import- 
ant he certainly confiders it to be, and feels no: 
fmall degree of fatisfaction,—not to fay pride— 
in having been fo fortunate as to make the dif. 
covery. He mutt pardon me if I take the liberty, 
—even without his permiffion,—to publith it to the 
world for the good of mankind. 

The Roafter muft be well heated before the pies or 
paftry are put into it, and the blowers muft never be 
quite clofed, during the procefs. 

I have lately found that by ufing fimilar precau- 
tions, bread may be perfectly well baked in metallic 
Ovens, fimilar to that in the Houfe of Induftry in- 
Dublin. 

Thinking it more than probable that means 
might be devifed for managing the heat in fuch a 
manner as to perform that procefs in Ovens con- 
ftruéted on thefe principles, and heated from with- 
out ; and conceiving that not only a great faving 
of Fuel, but alfo feveral other very important ad- 
“vantages, cevl@ not fail to be derived from that 
difcoyerf; on my revurn to Munich from England, 
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in Auguft laft, l immediately fer about making Ex- 
periments, with a view to the inveftigation of that 
fubject ; and I have fo far fucceeded in them that, 
for thefe laft four months, my table has been fup« 
plied entirely with bread baked in. my own houfe, 
by my cook, in an Oven conftruéted of thin fheet- 
iron, which is heated (like my Roafters) from with- 
out ;—and I will venture to add, that I never tafted 
better bread. All thofe who have eaten of it have 
unanimouily expreffed the fame opinion of it. It 
is very light, —moft thoroughly baked without be- 
ing too much dried,—and I think remarkably well- 
tafted. The loaves, which are made fmall in order 
that they may have a greater proportion of cruft, 
(which, when the bread is baked in this way, is 
fingularly delicate,) are placed in the Oven on cir- 
cular plates of thin fheet-iron, raifed about an inch 
on flender iron feet. Were the loaf placed on the 
bottom of the Oven, the under cruft would pre- 
fently be burnt to a, coal, and the bread fpoiled. 
A precaution abfolutely neceffary in baking bread 
in the manner here recommended, is to leave a paf- 
fage for the fteam generated in the procefs of bak~ 
ing to efcape. This may be done either by con+ 
flruéting a fteam-chimney for that purpofe, fur- 
nifhed with a damper; or fimply by making a res 
gifter in the door of the Oven. 

As this is not the proper place to enlarge on this 
fubje&, I thall leave it for the prefent; but I can- 
not help expreffing a wifh, that wiat I have here 
advanced may induce others, efpecially  Rakers, 
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who may find their own advantage in the profecu- 
tion of thefe interefting and important inveftigations, 
to turn their attention to them. 

How exceedingly ufeful would my Roafters be, 
and Ovens conftructed on the principles here re- 
commended, on fhipboard !—Having ferved a cam- 
paign (as a voluntecr) ina large fleet, (that com- 
manded by Admiral Sir Charles Hardy in the year 
Pe 7795) an@ having made feveral long fea-voyages, 
1 have had frequent opportunities of feeing how 
difficult ic is in bad weather to cook at fea; and it 
how much it would contribute to 
the comfort of feafaring people, efpecially at times 
when they are expofed to the greateit fatigues and 
hardfhips, to enable them to have their tables well 
fupplied with warm vidtuals. 

In order that the motion of the veffel might not 
derange any part of the apparatus ufed in the pro- 
cels of cooking at fea in my Roafters, the form of 
the Roafter fhould be that of a perfeé cylinder, 
and the dripping-pan in which the micat is placed 
thould be a longitudinal fection of another cylinder, 
Jofs in diameter than the Roafter by about an inch, 
and fufpended on two pivots in the axis of the 
Roafter, in fuch a manner that the dripping-pan 
muy {wing freely in the Roafter, without touching 
its fides. The Roafter fhould be placed in the 
brick-work, with its axis in the direction of the 
length of the fhip; and to prevent the gravy from 
cbeing thrown out of the dripping-pan when the 
veflel pitches; its hollow cavity fhould be divided 
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into a number of compartments, by partitions run- 
ning acrofs it from fide to fide. 

It remains for me to give {cme account of the 
Kitchen which I fitted up in the Houfe of the Dub- 
lin Society, as a model for private families ;—~and 
alfo of a Cottage Fire-place, and a Lime-kiln, which 
I conftruéted, as models for imitation, in the court- 
yard of that public building. 

With regard to the Kitchen, it is necoffary that I 
Should remark at Setting out, that it was not intended 
fo much to ferve as a model complete of a convenient 
Kitchen for a private family, as to difplay a variety 
of ufeful inventions, all or any of which may at 
pleafure be eafily adopted, in Kitchens of all kinds 
and of all dimenfions. I thought this would be 
more ufeful than any fimple model of z Kitchen I 
could contrive. 

It is however a very complete Kitchen; and 
though there are fome contrivances belonging to 
it which might have been omitted, yet they will 
all, I am confident, be found ufeful for the different 
purpofes for which they were particularly defigned ; 
and, in a Kitchen for a large family, would often 
come into ule. 

The general difpofition of the various parts of 
this Kitchen I confider as being quite perfeét. It 
is the fame as that of the Hofpital of /a Piéta at 
Verona; and of a very complete private Kitchen 
which was built about two years ago at Munich, 
under my dire¢tion, in the houfe of Baron Ler- 
CHENFELD, Steward of the Hot 
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Most Serene HicHNess THE Evecror. In my 
next Effay, which will treat exclufively of the Con- 
ftruétion of Kitchen Fire-places, and of Kitchen 
Utenfils, I fhall give a particular detailed account 
of the manner in which the various Boilers, — Steam- 
hoilers,—Saucepans,— Oven,—Roatlers, &c.—are 
difpofed and conneéted in the mals of brick-work 
in thefe Kitghens ; and fhall accompany thefe de- 
{criptionMvith a fullicient number of Plates to ren- 
der them perfvdtly intelligible. 






Cottage Firc-place, and Iron Pot, for cocking for 
the Poor. 


Tue Cottage Fire-place which I fitted up as a 
model, in the court-yard of the Houfe of the Dublin 
Society, was noc quite finifhed when I left Ireland ; 
but an idea may be formed from what was done of 
the general principles on which fuch Fire-places may 
be conftruéted. On cach fide of the open chimney 
Fire-place, (which, being fmall, was built in the 
middle of one much larger, which was conftrudted 
to reprefent a large open Fire-place, fuch as are now 
general in Cottages,) 1 fitted up an Iron Pot on a 
peculiar conftruétion, caft by Mr. Jackfon of Dub- 
lin, and defigned for the ufe of a poor family in 
cooking their victuals. ‘This Pot is nearly of a 
cylindrical form, about fixteen inches in diameter, 
and eight inches deep; and under its bottom, which 
is quite flaythere is a thin ipiral projection, which 
peg the Pot, and ferves inftead of {cet to 
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it, the turns of which, when the Pot is fet down 
on a flat furface, form a fpiral flue in which the 
flame circulates under the bottom of the Pot. This 
projection, which is near half an inch thick where 
it is united with the bottom of the Pot, and lefs 
than a quarter of an inch below where its lower 
edge refts on the ground, is about four inches wide, 
or rather deep. This projection was\mnade taper- 
ing, in order to its being more eafily calt* ‘fo de- 
fend the outfide of this Pot from the cold air, the 
Pot is inclofed in a cylinder of thin theet-iron, equal 
in diameter to the extreme width of the Pot at its 
brim,—juft as high as the depth of the Pot and of 
its fpiral flues taken together. ‘he Pot is fattened 
to this cylindrical cafe by being driven into it with 
force, a rim in the form of a flat hoop, ckout an 
inch and an half deep and a little tapering, being 
caft on the outfide of the Pot at its brim, the cxter- 
nal furface of which was fitted exactly into the top 
of this cylinder, This projection is ufeful, not only 
in uniting the Pot to its cylindrical cafe, but alfo 
to keep this cylindrical cafe at fome fmall diftance 
from the fides of the Pot, by which means the heat 
is more effectually confined. 

To be able to move about this Pot from place to 
place, it has two handles which are rivetted to the 
outfide of its cylindrical cafe ; and it is provided 
with a wooden cover. 

Tam fenfible that I often expofe myfelf to cri- 
ticifm by anticipating what would mare naturally 
find its place elfewhere. But what I —— 
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faid in regard to this Iron Pot is intended merely as 
hints to awaken the curiofity and excite the atten- 
tion of ingenious men,—of fuch as take pleafure 
in exercifing their ingenuity in contriving and per- 
feéting ufeful inventions, and who delight in con- 
templating the progrefs of human induttry. 


wal of a perpetual Lime-cilne 


Tue particular objeéts principally had in view 
in the conftruétion of this Lime-kiln (which ftands 
in the court-yard of the Dublin Society) were, 
Jrft, to caufe the Fuel to burnin fuch a manner as 
to confume the fmoke, which was done by obliging 
the fmoke to defcend and pafs through the Fire, in 
order that as much heat as poflible might be ge- 
nerated.—Secondly, to caufe the flame and hot 
vapour which rife from the Fire to come into con- 
taét with the lime-ftone by a very large furface, in 
order to economife the heat, and prevent its going 
off into the atmofphere ; which was done by mak- 
ing the body of the Kiln in the form of a hollow 
truncated cone, and very high in proportion to its 
diameter ; and by filling it quite up to the tep with 
lime-ftone, the Fire being made to enter near the 
bottom of the cone. 

Thirdly, to make the procefs of burning lime per- 
petual, in order to prevent the wafte of heat which 
unavoidably attends the cooling of the Kiln in 
emptying an4. filling it, when, to perform that ope- 
ration, :¥is neceflary to put out the Fire. 

N3 And, 
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And, fourthly, to contrive matters fo that the 
lime in which the procefs of burning is ju/t finifhed, 
and which of courfe is {till inten/ely bot, may, in cool- 
ing, be made to give off its heat in fuch a manner as 
to aflift in heating the frefh quantity of cold lime- 
ftone with which the Kiln is replenifhed as often as 
a portion of lime is taken out of it. 

To effe€tuate thefe purpofes, the {uel is not 
mixed with the lime-ftone, but is burned th. clofed 
fire-place, which opens into one fide of the Kiln, 
fome diftance above the bottom of it. For large 
Lime-kilns on thefe principles there may be feveral 
fire-places, all opening into the fame cone, and 
fituated on different fides of it; which fire-places 
may be conftructed and regulated like the fire- 
places of the furnaces ufed for burning porce- 
laine. 

At the bottom of the Kiln there is a door, which 
is occafionally opened to take out the lime. 

When, in confequence of a portion of lime be- 
ing drawn out of the Kiln, its contents fettle down 
or fubfide, the empty fpace in the upper part of the 
Kiln, which is occaftoned by this fubtraétion of the 
burned lime, is immediately filled up with freth 
lime-ftone. 

As foon as a portion of lime is taken away, the 
door by which it is removed niuft be immediately 
fhut, and the joinings well clofed with moift clay, 
to prevent a draught of cold air through the Kiln. 
A fmall opening however mutt be left,, for reafons 
which J fhall prefently explain. 

As 
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As the Fire enters the Kiln at fome diftance from 
the bottom of it, and as the flame ri/és as foon as 
it comes into this cavity, the low€r part of the Kiln 
(that below the level of the bottom of the fire-place) 
is occupied by lime already burned; and as this 
lime is intenfely hot, when, on a portion of lime 
from below being reinoved, it defcends into this 
part of the filn, and as the air in the Kiln, to 
which ige6mmunicates its heat, mult rife upwards 
in confequence of its being heated, and pafs off 
through the top of the Kiln, this lime in cooling is, 
by this. contrivance, made to affift in heating the 
frefh portion of cold lime-ftone with which the 
Kiln is charged. ‘To facilitate this communication 
of heat from the red-hot lime juft burned, to the 
lime-ftone above in the upper part of the Kiln, a 
gentle draught of air through the Kiln from the bot- 
tom to the top of it mutt be eftablithed by leaving 
an opening in the door below, by which the cold 
air from without may be fuffered to enter the Kiln. 
This opening (which fhould be furnithed with fome 
kind of a regifler) muft be very finall, otherwife 
it will occafion too {trong a draught of cold air into 
the Kiln, and do more harm than good ; and it 
will probably be found to be beft to clofe it en- 
tirely, after the lime in the lower part of the Kiln 
has patted with a certain proportion of its heat. 

Concciving the improvement of Lime-kilns to be 
a matter of very great national importance, elpe- 
cially fince the ufe of lime as manure has become 
fo generals"T intend to devote the firft leifure time 
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I can {pare to a thorough inveftigation of that fub- 
jeét ;—in the mean time, I have here thrown out 
the loofe ideas I have formed refpeéting it, in order 
that they may be examined, corre¢ted, and im- 
proved upon by others who may be engaged in the 
fame purfuits. 

The model I caufed to be conftruaed in the 
court-yard of the Dublin Society, is, fom fentible, 
very imperfect. Tt was built ‘n a greats hurry, 
being begun and finifhed the fame day,—the day 
but one before I leit Ireland ;—but I] am now en- 
gaged in conftructing al iIn on the fame prin- 
ciples, (for the ufe of the farm in the Englifh Gar- 
den at Munich,) which | hall take pains to make 
as perfect as poffible; and fhould it be found to 
anfwer as well as I have reafon to hope it will, 
I fhall not fail to give a particular account of it to 
the Public, accompanied with drawings, and all the 
details that fhall be neceilary in order to give the 
mott fatisfactory account of the refult of the Expe- 
riment. 

Thefe inveftigations will be the morc interefting, 
and their refults more generally uleful, as the dif- 
covery of a mine of pit-coal in the neighbourhood 
of Munich, which is now worked with fucceis, 
has put it in my power to ufe coal as Fuel, as weil 
as wood and turf, in the Experiments I fhall make 
in burning lime in this Kiln. 

For the information of thofe who may be dif- 
pofed to engage in thefe purfuits, 1 have publifhed 
the annexed {ketch of the Lime-kiln in queftion, 

which 
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which is now actually building (fee Plate VI). 
I thought it right to do this, that we might fart 
fair ; and I can aflure my competitors in this race, 
that I fhall fecl no ill-will on feeing them get before 
me. 

If { do not deceive myfelf, the laudable exertions 
of others afford me almoft as much pleafure as 
my own purits ;—at leaft ] am quite certain that 
when I gun flatter myfelf that I have had any,— 
even the fmalleft fhare,—in exciting thofe exertions, 
the fatisfaction I feel in contemplating them is in- 
expreflible. 
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DESCRIPTION or rue PLATES. 


PLATE 1. 


1G. 1. Aatte of a double cover for a boiler or 
faucefan. In this defign the rim is feen which 
enters the boiler, and the tube by which the fteam 
goes off is feen in part (above),—and is in part in- 
dicated by dotted lines. (See page 18.) 


Fig. 2 fhows this cover placed on its boiler. 
Part of the fide of the cover is reprefented as want- 
ing, in order that the fteam tube might be better 
feen. The height of this cover is reprefented as 
being equal to one-half its diameter; but I have 
tound one-third of its diameter quite fufficient for 
its height. 


Fig. 3 and Fig. 4 are views of my circular 
difhing-grates for clofed kitchen fire-places. They 
may be made of any fize, from 5 inches to 18 
inches in diameter, according to the fize of the 
boiler. The rules I have in general followed, in 
determining the fize proper for the grate for any 
(circular) boiler, has heen to make its diameter 
equal to half the diameter of the boiler at the brim. 
(See page 41.) 


Fig. 5 is an inverted hollow cone of thin fheet- 
iron, which is placed immediately under the grate, 
its 
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its brim being made to receive the circular rim of 
the grate. When the fire-place is large, this in- 
verted cone may be made of fire-ftone, or con- 
ftruéted of bricks and mortar. For fmall fire- 
places it may be made of earthen ware, which is 
perhaps the very beft material for it that can be 
found. (See page 43.) 


Fig. 6, Fig. 7, and Fig. 8, arc views-and feétions 
of a perforated tile, with its ftopper, fuch as are 
ufed for clofing the entrance by which the Fuel is 
introduced into clofed kitchen fire-places. The 
diameter of the circular opening, or hole in the 
tile, may be from 6 to7 inches. (See page 30.) 


PLATE IL 


The various Figures, from No.9 to No. 16 of 
this Plate, fhow the conftrution of an afh-pit door, 
with its regifter. (See page 31.) 


Fig. 9 is a front view of the door with its re- 
gifter—The whole is conftruéted of fheet-iron, 
t the four narrow pieces at the four corners, 
which hold down in its place the circular plate of 
the regifter ; and the fmall circular plate (as large 
as an half-crown) in the centre of the regifter, 
which are made of brafs, on account of that metal 
not being fo liable to ruft as iron. 





Fig. 1¢ is a fide view of the backfide of the door, 
fixed in its fiame, in which the manner of its be- 
ing fhut in ics frame is feen, and the iron ftraps, 

a, b, 
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@, b, c, d, are feen, by which the frame is faftened 
in the brick-work. 


Fig. 11 is an horizontal feGtion through the 
middle of the door and its frame, and through the 
button which ferves for fhutting the door. 


Fig. 12 is a,feCtion of this button, on an en- 
larged fcale, fhowing the manner in which it is 


confsa&ed, 


Fig. 13 is the plate of theet-iron which forms the 
front of the door, with the holes in it, by which the 
other parts of the machinery are fixed to it. 


Fig. 14 is the circular plate which forms the re- 
gifter—to this plate is fixed a projecting knob, or 
button, (reprefented in the Figure,) by which it is 
turned about. 






Fig. 15 and Fig. 16 thow, o niarged feale, 
one of the four pieces of brafi nich the circular 
plate of the regilter is kept down in its place. : 

In conftruéting thefe reyifler doors, and in ger 
neral all iron doors for fire-places, great and fmall, 
the door fhould never fhut in a rabbet, or groove, 
in the frame, but fhould merely /hut down on the: 
front edge of the frame, which edge, by grinding it 
on the flat furface of a e flat ftone, fhould be 
made quite level to receive it. If this be done, 
and if the plate of iron which conftitutes the door 
be made quite flat, and ifit be properly fixed on its 
hinges, the door will always fhut with facility and 
slofe the ppening with precifion, notwithftanding 

the 
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the effets of the expanfion of the metal by heat; 
but this cannot be the cafe when the doors of fire- 
places are fitted in grooves and rabbets. 

Where the heat is very intenfe, the frame of the 
door fhould be made of fire-ftone ; and that part of 
the door which is expofed naked to the fire fhould 
be covered either with a fit piece of,fire-ftone, faft- 
ened to it with clamps of iron, or a fufficient num- 
ber of ftrong nails, with long necks and flzt heads. 
or of ftaples, being driven into that fide of the plate 
of iron which forms the door which is expofed, 
fhould be covered with a body about two inches 
thick of ftrong clay mixed with a due portion of 
coarfe powder of broken crucibles, which mafs 
will be held in its place by the heads of the 
nails and by the projetting ftaples. This mafs 
being put on wet, and gently dried, the cracks 
being carefully filled up as they appear, and the 
whole well beaten together into a folid mafs, will, 
when properly burned on by the heat of the fire, 
form a covering for the door which will effeétually 
defend it from all injury from the fire; and the - 
door fo defended will laft ten times longer than it 
would laft without this defence. 

The infide doors of the two Brew-houle Fire- 
places which I have fitted up at Munich are both 
defended from the heat in this manner; and the 
contrivance, which has anfwered perfeétly all that 
was expected from it, has not been found to be at- 
tended with any inconvenience whatever. 


PLATE 


Mates. 
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PLATE Il. 


Fig. 17 is a front view of the new boiler of the 
pbrew-houfe called Neuheufel, or rather of its firer 
place and cover (the boiler being concealed in the 
brick-work). The infide door of the fire-place ig 
here reprefentgd fhut ; and, in order that it might 
appear, the outfide door is taken of its hinges, and 
JxnerSrown. The two vaulted galleries, A, B, in 
the folid mafs of the brick-work, on the right and 
left of the fire-place, (which were made to fave 
bricks,) ferve for holding fire-wood. The partition 
walls of the fire-place and the different flues, as 
alfo a fection of the boiler, are reprefented by dot- 
ted lines. The fmall circular hole on the left of 
the fire-place door is the window opening into the 
fire-place, by which the burning Fuel may be feen. 
a, b, is the wooden curb of the boiler: c, d, a 
platform on which the men ftand when they work 
in emptying the boiler, &c.: ¢, f, is a platform 
which ferves as a paflage from one fide of the 
boiler to the other. ‘This platform, which is about 
18 inches wide, is 12 inches higher than the other 
platforms, in order that the openings g and 4, into 
the flues, may remajn free. Thefe openings, which 
are opened only occafionally, that is to fay, when 
the flues want cleaning, are kept clofed by double 
brick-walls. “Chefe walls are exprefled in the fol- 
lowing Figure. 
Fig. 18. ‘This is a horizontal fection of the fire- 
place at a level with the bottom of the boiler, 


15 4 Oy 


392 Defcription of the Plates. 


@, @ @, 2, are four openings vy which the flues, 
which, in the firft arrangement of this fire-place, 
went round the outfide of the boiler, was occa- 
fionally cleaned: 4 is the canal by which the fmoke 
went off into the chimney. 

The entrance into the fire-place, and the conical 
perforation in the wall of the fire-place which ferves 
as a window for obferving the fire, are marked by 
dotted lings. The pofition of the infide door of 
the fire-place is marked by a dotted line, ¢, d. 
The circular difhing-grate is feen in its place; and 
the walls of the flues under the boiler are all feen. 
The crooked arrows in the flues fhow the direction 
of the flamne. (See page 100.) 


PLATE Iv. 


Fig. 19 is.a vertical fe€tion of the boiler repre- 
fented in the foregoing Plate (Fig. 17.).  ‘Fhis fec- 
tion is taken through the middle of the boiler,—of 
the fire-place ;—and of the cover of the boiler. A is 
the afh-pit, with a fection of its regifter door. B is 
the fire-place, and its circular difhing-grate. C is 
the entrance by which the Fuel is introduced, with 
feétions of its two doors. D is a fpace left void to 
faye bricks. E is the boiler, and F its wooden 
cover. mis the fteam chimney, which is furnifhed 
with a damper. R, R, is the vertical wall of the 
honfe againft which the brick-work in which the 
boiler is fixed is placed. 

a,'8, is the curb of timber in which the boiler is 


fet. 
The 
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The manner in which ihe coter'ef the boiler is 
conftruéted, as well as its form, and the door and 
windows which belong to it, are all feen diftinétly 
in this Figure. 


Fig. 20 is an horizontal fection of this fire-place 
taken on a level with the bottom of the flue which 
goes round the outfide of the boiler, in which flue, 
before the fire-place was altered, the flame circu- 
dated ..The flues under the boiler are, in this 
Figure, indicated by dotted lines. 


PLATE V. 

Fig. 21 is an horizontal fe€tion of the fire-place 
of the brewhoufe boiler, at a level with the top 
of the flues under the boiler, after the flue round the 
outfide of the boiler had been ftopped up, or rather the 
flame prevented from circulating in it. This Fi- 
gure fhows the actual ftate.of the fire-place: at the 
prefent time. (Sce page 126.) : 

The crooked arrows fhow the direCtion of the 
flame in the flues—a, 4, are the two canals (each 
of which is furnithed with a damper) by which the 
fmoke goés’off into the chimney ;—and ¢, ¢, ¢, ¢, 
¢, ¢, are fix fmall openings communicating with 
the flues, by which the flame and hot vapour can 
pafs up into the cavity on the outfide of the boiler 
which formerly ferved as a flue, 


Fig. 22 is a front view of the ath-pit door of 
this brewhoufe fire-place, with its regifter. “This 
door is clofed by means of a latch of a particulay 
conftruétion, which is fhown in the Figure, 

VoL. My ° Fig. 
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Fig. 23 is the door without its regifter ;—and 


Fig. 24 the circular plate of the regifter repre- 
fented alone. 

This ath-pit door fhuts againft the front edge of 
its frame, and not into it; the reafons for pre- 
ferring this method of fitting the door to its frame 
have already been explained. (See defcriptions of 
the Plate H.) 


PLATE VIL 


Fig. 25 is a fe&tion of a fmall lime-kiln, built, 
or rather now building, at Munich, for the purpofe 
of making experiments. The height of the kiln is 
4&5 feet ;—its internal diameter below, 2 feet, —and 

ginches. In order more effectually 10 con- 

she heat, its walls, which are of bricks and very 

thin, are double, and the cavity between them 

is filled with dry wood afhes. To give greater 

ftrength to the fabric, thefe two walls are con- 

netted in different places by horizontal layers of 
bricks which unite them firmly. 

@ is the opening by which the fuel is put into 
the fire-place. Through this opening the air de- 
Sfeends which feeds the fire. The fire-place is re- 
prefented nearty-full of coals, and the flame pafling 
off laterally into the cavity of the kiln, by an open- 
ing made for that purpofe at the bottom of the fire- 
place. 
~ fhe opening above, by which the fuel is intro- 
duced into the fire-place, is covered by a plate of 

iron, 
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iron, moveable on jinges 5 which plate, by being 
lifted vp more or lefs by means of a chain, ferves 
as a regifter for regulating the fire. 

A feétion of this plate, and of the chain by which 
it is fupported, are fhown in the Figure. 

b is an opening in the front-wall of the fire-place, 
which ferves occafionally for cleaning out the fire- 
place, and the*opening by which the flame paffes 
from the fire-place into the kiln, ‘This opening, 
swhich niuft never be quite clofed, ferves likewife 
for admitting a {mall quantity of air to pafs hori- 
zontally into the fire-place. “A fimall proportion of 
air admitted in this manner has been found to be 
ufeful and even neceffary in fire-places in which, 
in order to confume the fmoke, the flame is made 
to defcend. Several {mall holes for this purpofe, 
fitted with conical ftoppers, may be made in dif 
ferent parts of the front wall of the fire-place. 

The bottom of the fire-place is a grate con 
ftruéted of bricks placed edgewife, and under this 
grate there is an afh-pit; but as no wir muft be 
permitted to pafs up through this grate into the fire- 
place, the afh-pit door, c, is kept conftantly clofed, 
being only opened occafionally to remove the afhes. 

d is the opening by which the lime is taken out 
of the kiln; which opening muft be kept well 
clofed, in order to prevent a draught of cold air 
through the kiln. 

As only as much limé muft be removed at once 
as is contained in that part of the kin which lies 
below the level of the bottom of the fire-place, to 
be able to afcertain when the proper quantity is 

taken 
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taken away, the lime, as it comes out of the kiln, 
may be directed into a pit funk in the ground in 
front of the opening by which the lime is removed, 
this pit being made of proper fize to ferve as a 
meafure. 

While the lime is removing from the bottom of 
the kiln, freth lime-ftone fhould be put into it 
above ; and, during this operation, the fire may be 
damped by clofing the top of the fire-place with its 
iron-plate. ; a: 

Should it be found neceffary, the fire, and the 
diftribution of the heat, may, in burning the lime, 
be farther regulated by clofing more or lefs the 
opening at the top of the lime-kiln with a flat piece 
of fire-ftone, or a plate of caft iron. 

The double walls of the kiln, and the void {pace 
between them, as alfo the horizontal layers of 
bricks by which they are united, are clearly and 
diftin€tly expreffed in the Figure. The kiln is ree 
prefented as being nearly filled with fmall round 
ftones, fuch as are ufed at Munich in burning lime. 
Thefe ftones are brought down from the calcareous 
mountains on our frontiers, by the river (the Ifar), 
and are rounded by rubbing againft each other as 
they are rolled along by the impetuofity of the 
torrent. 


END OF THE SIXTH ESSAY. 
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The bulb of the thermometer being furrounded 
by water, or by any other liquid, or mixture, the 
conduéting power of which was to be afcertained, 
a cylinder of cork fomething lefs in diameter than 
the brafs cylinder,—about half an inch long, with 
a hole in its centre, in which the tube of the ther- 
mometer paffed freely,—was thruft down into the 
brafs cylinder, but not quite fo low as to touch 
the furface of the water, or other fubftance it con- 
tained. ‘This cylinder, or difk, was fupported in 
its proper place by three projecting brafs points 
or pins, which were fixed with folder to the 
outfide of the metallic neck of the bulb of the 
thermometer. 

As foon as this difk of cork is put into its place, 
the upper part of the hollow brafs cylindrical tube 
is filled with eider-down, and it is clofed above 
with its cork ftopper, the tube of the thermome- 
ter, which paffes through a fit hole in the middle 
of this ftopper, projecting upwards. As the whole 
{cale of the thermometer, from the point of freez- 
ing to that of boiling water, is above the upper 
furface of this ftopper, all the changes of heat to 
which the inftrument is expofed, can be obferved 
at all times without deranging any part of the 
apparatus. 

The thermometer is divided according to the 
{eale of Fahrenheit, and its divifions are made to 

~Correfpond with a very accurate’ mercurial ther- 
mometer made by Troucu'ron. 
\ The experiments with this inftrument, which, 
for the fake of diftin&tion, I thall call my cylindrical 


pafage 
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+ were made m me touowing 
é eter being fixed in its 
cylindrical brals. tube, in the manner above de- 
feribed, and furrounded by the fubftance the con- 
duéting power of which was to be afcertained, 
the inftrument was placed in thawing ice, where it 
was fuffered to remain till the thermometer fell to 
32% It was then taken out of theemelting ice, and 
immediately plunged into a large veffel of boiling 
water, and the conducting power of the fubftance 
which was the fubject of the experiment was efti- 
mated by the time employed by the Heat in paffing 
through it into the thermometer ; the time being 
carefully noted when the liquid in the thermo- 
meter arrived.at the goth degree of its fale; and 
alfo when it came to every zoth degree above it. 
As the flower Heat moves, or is tranfported, in 
any medium, the longer mutt of courfe be the time 
required for any given quantity of it to pafs through 
it; and as the thermometer fhows the changes 
which take place in the temperature of the body 
which is heated or cooled,—(namely, the liquid 
with which the thermometer is filled,)—in confe- 
quence of the paffage of the Heat through the me- 
dium by which the thermometer is furrounded, the 
conducting power of that medium is fhown by the 
quicknefs of the afcent or defcent of the thermo- 
meter, when, having been previoufly brought to a 
certain temperature, the inftrument is fuddenly ?e> 
moved and plunged into another medium at any 
other conftant given temperature. 





Having 
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Having ftill frefh in my memory the accidents I 
had fo often met with in eating hot Apple-pies, I 
was very impatient, when I had completed this in- 
ftrument, to fee if Apples, which, as I well knew, 
are compofed almoft entirely of water, really poffefs 
a greater power of retaining Heat than that liquid 
when it is pure, or unmixed with other bodies. But 
before I made the Experiment, in order that its 
refult might be the more fatisfactory, I determined, 
in the following manner, how much water there 
really isin Apples, and what proportion their fibrous 
parts bear to their whole volume. 

960 Grains of ftewed Apples (the Apples hav- 
ing been carefully pared and freed from their ftems 
and feeds before they were ftewed) were well 
wafhed in a large quantity of cold {pring wa- - 
ter, and the fibrous parts of ‘the Apples being 
fuffered to fubfide to the bottom of the veffel, 
the clear part of the liquor was poured off, and the 
fibrous remainder being thoroughly dried was care- 
fully weighed, and was found to weigh jut 25 
grains. 

This fibrous remainder of the 960 grains of 
ftewed Apples being again wathed in a freth quan- 
tity of cold fpring water, and afterwards very tho- 
roughly dried, by being expofed feveral days on a 
china plate placed on the top of a German ftove, 
which was kept conftantly hot, was again weighed, 
and was found to weigh no more than 187% 
grains. 

\..From this Experiment it appears that the fibrous 


parts of flewed Apples amount to lefs than 54, part 
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of the whole mafs; and there is abundant reafon 
to-cdticlnde that the remainder, amounting to +% 
of the whole, is little elfe than pure water. 

Having furrounded the bulb of my cylindrical 
patfage thermometer with a quantity of thele ftewed 
Apples, (the confiftence of the mafs being fuch 
that it fhewed no figns of fluidity,) the inftrument 
was placed in pounded ice, which was melting, 
and when the thermometer indicated that the 
whole was cooled down to the temperature of 32°, 
the inftrument was taken out of the felting ice, 
and plunged into 2 large veflel of boiling water, 
and the water being kept boiling with the utmoft 
violence during the whole time the Experiment 
lafted, the times taken up in heating the thermo- 
meter from 20 to 20 degrees were obferved and 
noted down in a table, which had been previoufly 
prepared for that purpofe. 

This Experiment having been repeated twice, 
and varied as often by firft heating the inftrument 
to the temperature of boiling water, and then 
plunging it into melting ice, and obferving the 
time taken up in the paffage of the heat out of the 
thermometer ; I removed the ftewed Apples which 
furrounded the bulb of the thermometer, and filling 
the {pace they had occupied with pure water, I 
now repeated the Experiments again with that li- 
quid. The following Tables fhow the refults of 
thefe Experiments. 


Exp. | Exp. | Exp. | Exp. 
INo. 1.] No. 3.| No. 5.JNo. 7- 





‘from Sheccupertins of 32° 
to that of - 

from 40° to 60° 

60° to 80° 

100°| 


In heating the cae f 


‘Total times in heating from 
32° to 2009 


inftrument Bo degrees, viz. 


‘Times employedin heatitlg the i 
from 80° to 160” 


Mean times in heating it from In ftewed a 
So” to'260" } | Apples 3357 [it Water 172 


‘The refults of thefe Experiments fhow that Heat 
paffes with much greater difficulty, or much flower, 
in flewed Apples than in pure Water ; and as ftewed 
Apples are little elfe than water mixed with a very 
fmall proportion of fibrous and mucilaginous mat- 
ter, this fhows that the conducting power of water 
with regard to Heat may be impaired. 

i refults of the following Experiments will 
ferfe to confirm this conclufion. 


Qt 
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ft ime the Heat was pafling, 


| our oF the Thermometer, 


| Through Through 
ftewed Apples. Water. 


Exp. Er | Exp. | Exp. 














No. 2.\No. 44No. 6.| No. 8. 
{ s.| Secones | Seconds.| Seconds. 
In cooling the Thermometer 
from the temperature of 200° 80 4 46 37 
to that of - 180° . 


from 180° to 160° "5 72 42 37 
140° to 140' 84 83 \ 
120° 107 | 101) ‘54 oe 

100! 141 136 73 73 

80°! 198} 190) 112 | 105 

60°) 321 | 307 | 200] 204 

40°! 7751 733 | 483 | 461 





Toral ime in cooling fom} | 781 | 1696 | 1053 | 1081 











Times employed in cooling the 
inftrument 80 degre:s, viz. >| 530°§ 510” | 282” | 272 
from 160° to Ro® 

Mean time in coolingsit from In ftewed 
160° to Bo? Apples 520” 











jin Water 277” 


As the heating or cooling of the inftrument goes 
on very flowly when it approaches to the tempera- 
ture of the medium in which it is placed, while, 
on the other hand, this procefs is very rapid when, 
the temperature of the inftrument being very dif- 
ferent from that of the medium, it is firit plunged 
into it, both thefe circumftances confpire to render 
the oblervations made at the extremities of the 
fale of the thermometer more fubje&t to error, 
and confequently lefs fatisfactory than thofe mde 
nearer the middle of it: In order that the general 

conclufions 
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conclufions drawn from the refult of the Experi: 
ments might not be vitiated by the, effects produced 
by thefe unavoidable inaccuracies, inftead of elti- 
mating the celerity of the paflage of the Heat by thé 
times elapfed in heating and cooling the thermome- 
ter through the whole length of its feale, or between 
the point of ‘freezing to Aap of boiling water, I 
have taken the times elapfed in heating and cooling 
it 80 degrees in the middle of the /cale, viz. between 
80° and uh’, as the meafure of the conducting 
powers of ‘the fubftances through which the Heat 
was made to pafs. 

I have, however, noted the times which elapted 
in heating and cooling the inftrument through a 
much larger interval, namely, through an interval 
of 168 degrees in Aeating,—or from 32° to 200°,—- 
and in cooling through 169 degrees, or from 200° 
to 40°. 

In refpe&t to the cooling of the énftrument, it is 
neceffary that I fhould inform my reader, that 
though I have not in the Tables of the Experiments 
mentioned any higher temperature than that of 200°, 
yet the inftrument was always heated to the point 
of boiling water, which, under the preflute of the 
atmofphere at Munich, where the Experiments 
were made, was commonly about 209} deg. of Fah+ 
renhet’s feale. The inftrument being kept in boil- 
ing water till its thermometer appeared to be quite 





Aff its thermometer paffed the divifion of its fcale 
Q3 which 
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which indicated 200°, as alfo when it arrived at the 
ether divifions indicated in the Tables. 

With regard to the four laft mentioned Experi- 
ments, (No. 2, 4, 6, and 8,) it will be found on 
examination that their refults correfpond very ex+ 
aétly with thofe before defcribed; and they cer- 
tainly prove in a very decifive manner this impor- 
tant fa&t:—that a fmall proportion of certain fub- 
frances, on being mixed with water, tend very power- 
fully to impair the conduéting power of . eat Fluid in 
regard to Heat. 

In the Experiments No. 1 and No. 2, which 
were both made on the fame day, and in the order 
in which they are numbered, the Heat was con- 
fiderably more obftruted in its paffage through 
the mafs of ftewed Apples which furrounded the 
thermometer than in the Experiments No. 3 and 
No. 4, which were made on the following day. It 
is probable that this was occafioned by fome change 
in the confiftency of this foft mafs of the ftewed 
Apples which had taken place while the inftrument 
was left to repofe in the interval between the Expe- 
riments: but, inftead of ftopping to fhow how 
this might be explained, I fhall proceed to give an 
account of fome Experiments from the refults of 
which we fhall derive information that will be 
much more fatisfaftory than any fpeculartons I 
could offer on that fubjeé. 

Suppofing Heat to be Propagated i in wate in the 
fame. manner as it is propagated i in air and\other 
elaftic Fluids, namely, that it is tranfported BY its 
Particles, thefe particles being put in motion by the 

change 
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change which is produced in their {pecific gravity, 
by the change of temperature, and that there is 
no communication whatever, or interchange of their 
Heat, among the particles of the fame Fluid,—in that 
cafe, it is evident that the Propagation of Heat in a 
Fluid may be obftruéted in two ways, namely, by 
diminifhing its Fluidity, (which may be done by dif, 
folving in it any mucilaginous fub{tance,) or, more 
fimply, by merely embarraffing and obftruéting the 
motion of is particles in the operation of tranf- 
porting thefHeat, which may be effe€ted by mix- 
ing with the Fluid any folid fubftance,—(it muft 
be a non-conduétor of Heat however,)—in {mall 
maffes, or which has a very large furface in pro- 
portion to its folidity. 

In the foregoing Experiments with fewed Apples, 
the paflage of the Heat in the water, (which confti- 
tuted by far the greateft part of the mafs,) was 
doubtlefs obftruéted in both thefe ways. The 
mucilaginous parts of the Apples diminithed very 
much the fluidity of the water, at the fame time 
that the fibrous parts ferved to embarrafs its inter- 
nal motions. 

In order to difcover the comparative effeéts of 
thefe two caufes, it was neceflary to feparate them 5 
or to contrive Experiments, in which only one of 
them yfhould be permitted to aé& at the fame 
This I endeavonred to do in the following 






To Acertain the effe€ts produced by diminifhing 
the Juidity of water, I mixed with it a fmall quan. 
ts, of farch, namely, 192 grains in weight to 2276 : 

Q4 grains 
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grains of water;—and to determine the effects 
produced by merely embarrafing the water in its 
motions, I mixed with it an equal proportion (by 
weight) of Eiper-pown. ‘The ftarch was boiled 
with the water with which it was mixed; as was 
alfo the eider-down. This laft mentioned fubftance 
was boiled in the water in order to free it from air, 
which, as is well known, adheres to it with great 
obftinacy. 

In order that thefe Experiments (night, with 
greater facility, be compared with thofe\which were 
made with fewed Apples, and with pure Water, 
I fhall place their refults all together, in the follow. 
ing Tables. 


in Fluid, ast 
leat was in palling INTO 
Thermometer, 


Through 
Through | wineeod 
ja Mixture o} 

















0'|2276 grains| Through | Through 
2276 grains) of Water, Asti 9 pure 
of Water, |g 192 grs,| Apries. | Water. 
and 192 Br8lof Eiper- 
lof sii A pee 





two! 
nent Mean of 





Tixperiment} Experis 
aoa 


Thermometer 
from32°to4o° 
from 40° to 60° 
60° to 80° 
100° 
120°) 
140° 
30” 
180° 
200° 


In heating “= 











Total times 
inheating the 
inftrumt from 
2" to 200° 
‘imes employ- 
ed in_ heating 
the Thermo- 
meter 80 de- 
grees,viz.from 
BO” to 160° \ 
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Thermometer, 
Through) Through 
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of 2276 |2276 grains} Through | Through 
ins of | of ‘ater, | sTEWED pure 
‘ater, &'and 192 grs.| Arrizs. | Warrr. 
192grs.0f| of Eiper- 
Starck.| pown. 
Exp. [Experiment |Mean of tw3/Mean of two 
No. 10. | Now12. yo Er ee 
poo ate Neaa{neg IN°6& N°, 
Tn cooling the) | Seconds. } Seconds. Seconds. Seconds. 
"Thermometer 
from 200° to 69 68 7 pees 
188° 
from 180 to 160° 66 61 734 30% 
160° to 140°) 74. 72 833 43 
120 92 91 104 522 
100' m9 120 1382 73 
80%} 173 177 194 1084 
60°] 283 259 314 202 
40 672 673 154 472 
Total times in 
cooling from i 1548 1540 17495 1032 
200° to 40° 
‘Times employ- 
ed in cooling 
theinftrument se oo a ” 
80 degrees, 468' 460 520 277 
viz. from 160° 
to 80° 





As the refults of thefe Experiments prove, in the 
moft decifive manner, that the a nt Heat 
in water is retarded, not only by thofe thif gs which 
diminifh its fluidity, but alfo by thofe which, by me- 
chanical means, and without forming any combination 
with it whatever, merely obftru€t its internal moons; 
it appears to me, that this proves, almoft to- 2. 

demon- 


